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differentiated endocrine cells clustered within, or in close
proximity to, enlarged ductal structures. Conversely, the majority
of transgenic Gata4-Engrailed embryos do not have a pancreatic
phenotype. This study suggests that Gata4 plays a minimal role in
pancreas development whereas Gata6 is an important regulator of
pancreas specification. These studies are the first to demonstrate
the importance of Gata6 function in the vertebrate pancreas and
provide the foundation for ongoing conditional knockout studies
of Gata4 and Gata6 in the pancreas and islet.
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The vertebrate endocrine islets contain four major cell types
that produce four hormones-insulin, glucagon, and somatostat-
in and pancreatic polypeptide. Although several signaling
pathways and transcriptional networks have been shown to
direct islet development during embryogenesis, little is known
about the mechanism for islet maintenance, and it is highly
contentious on where the adult islet cells are derived during
regeneration. While it is accepted preexisting islet cells
proliferate during neonatal stage to account for islet growth,
it is not agreed on how islet cells are regenerated in case of
pancreatic injury or diabetes. We approached this problem by
directly testing whether genes that marked endocrine progeni-
tors in embryonic stage are reactivated during islet regeneration
and whether they are functionally required for islet mass
maintenance. Using a hypomorphic Ngn3 allele and an Ngn3-
Cre-ER knock-in lineage-marking line, we have demonstrated
that Ngn3 expression is maintained in adult pancreas, and its
expression is enhanced under regenerative conditions. Further-
more, we showed that lack of Ngn3 function in adult pancreas
significantly compromises the endocrine function. Finally, we
showed that the pancreatic cells that express Ngn3 in adults
only contribute to the islet mass. These data suggest that a set
of endocrine islet precursors might be present in adult pancreas
and their differentiation to islet cells depends on Ngn3
function.
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The thymus and parathyroids originate from the third
pharyngeal pouches that form as endodermal outpocketings
on embryonic day 9 (E9.0) of mouse development. We have
previously shown that Foxn1 and Gcm2 define the thymus and
parathyroid domains within the primordium prior to organ
formation. We recently reported that Bmp4 expression is
confined to the thymus domain of the third pouch from E10.5,
while its antagonist Noggin is expressed in a non-overlapping
domain within the parathyroid region. Here, we have used a
series of conditional gene knockouts to delete Bmp4 or
BmpR1A from the pharyngeal endoderm and/or the surround-
ing mesenchyme using Foxg1Cre and Wnt1Cre. Deletion of
Bmp4 from the endoderm and mesenchyme prior to the onset
of Foxn1 expression did not affect patterning of the primor-
dium or initial organ differentiation, but did result in significant
morphological defects. These included failure or delay of
thymus-parathyroid organ separation and migration, and
disruption of the mesenchyme-derived thymus capsule. This
suggests a common BMP-mediated mechanism may be
responsible for both capsule formation and separation of the
parathyroid and thymus. Deletion of Bmp4 from neural crest
cells did not affect early thymus and parathyroid organogen-
esis, suggesting a requirement for reciprocal BMP-mediated
signals between the pharyngeal endoderm and mesenchyme.
Deletion of Bmp4 after the onset of Foxn1 expression did not
exhibit the same phenotype, providing evidence for temporal
variation in the role of Bmp4 signaling during thymus and
parathyroid organogenesis.
doi:10.1016/j.ydbio.2006.04.402
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The anterior and intermediate lobes of the pituitary gland are
formed from the invagination and subsequent expansion of
cells from Rathke’s pouch. Signals from the FGF, BMP and
WNT pathways emanating from the ventral diencephalon
regulate the growth and specification of a region of the oral
ectoderm that invaginates to form Rathke’s pouch. Canonical
WNT signaling regulates the action of TCF4, which is
expressed in the lower domain of the ventral diencephalon
early in development. In the absence of Tcf4, the anterior
pituitary gland is 2 to 3 fold the normal size at birth, suggesting
that WNT signaling and TCF4 are negative regulators of
pituitary growth. The onset of the pituitary gland phenotype in
Tcf4/ mice coincides with the initial invagination of
Rathke’s pouch. The boundary of Fgf10 and BMP4 expression
in the upper domain of the ventral diencephalon is expanded
rostrally and results in the specification of a larger region of
oral ectoderm to invaginate and form Rathke’s pouch. The
expanded FGF and BMP signals result in an extension of the
Six6 expression domain within Rathke’s pouch and an increase
in the number of proliferating Rathke’s pouch cells, consistent
with the idea that the transcription factor, Six6, is necessary for
ABSTRACTS / Developmental Biology 295 (2006) 452–463 455
